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<5 o 

•$>tfx<Dmmzmi$tiz>tzLib, ^nm^^m^M^^^t^x^T, wx^m^ 

te, C : 0 . 10 — 0. 45%, Si : 0. 1 — 1 . 5 %, Mn : 0 . 1 

0 — 3 . 0 %. P : 0 . 0 3 %£AT. S : 0 . 0 1 %^T, sol. A 1 : 0 . 0 
5%^T*5«tt^N: 0. 0 10%&lT'l:ttU »!fPttF e *5±TJ^*«4fej&*fc& !K 

£bui, &tfAnxii&0>«H?©aft£ (i*mk3&£ys (MPa) ) £*sa&& (a u 

m) ) ta*. 5£: In (d) ^-0. 0067YS + 8. 09. <E>M<^§r^fci-, 4t 
W^PX^^W^^ffitbfcfeWffitt^W, *5i^^^Wl-^VN-C, Fe©-W 

(A) «*%-C> C r : 0. 2~ 1 . 5%, Mo : 0. 1 — 0. 8 %, V : 0 . 
0 0 5-0. 2%0>l«*fc:»±2«EU:, (B) fi%X% T i : 0 . 0 0 5-0. 
0 5% Nb : 0. 005 — 0. 0 3 %<D 1 (C) C a : 0 . 001 
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~0. 0 0 5%. <D-*frte-£k±$:^'tZ> kVtch<D&M^£fr'C^Z>o 
^Sfcfcfc, ifctf*&©«fc*E() (%) £r, 3 0/(1 + 0. 018a) «T (fcfc* 

u a (•• ifc«) = mw&ft%m f gmft&- 1) xi oo) fciwis-rsr i> 

Sfcfcfc:, ffitfflSA (lfcflBfc) * (%) (= { (ffi*ffirt^^*3»tS*^:SI»- 
Pl*/J>rt») XI 0 0) & 1 0%^Tl-il5mi-5- ta*ll§^£*bTV^, 



ft&W- 7-567610 
HBSE^M^«lWO 9 8/0 0 6 2 6 -§-^*ft 
<&H 2002-26 6. 055 
2002-349177 



#fF:£jSfcl 
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b3&»U*asfe, *b*S=«^ MM«S*^6>x l£«*as3 0%3rig;t5 J: 5fcJ¥& 

icw^^ttfci 5 tej&Atitmmv (q/t) ^sic^b-r, jbem^-c. ^>u<ra 

3te«S»ftka) iaot, (TS) 6 0 0MPa£l±©i«53liTffc9 4a»fe, 
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x l o o 

(%) = C /tfo^ft*) x l o 0 

^|«ft?#5fcfcttt®YR (YR : »«J*: = l»«»*YS/§iai3ftftTS) X 
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(4) &&mift&wfii-eWito'rz>>&&&&>z>z- t&mbfrK^fco ir^^-hm^ 

m&-f%Z t lei «? % 7*7^ b+«»aE«*B©*&lt«rBMfcL, <6YR"C US 
Mn + 0. 9XCr+2. 6XMo^2. 0 (1) 

4XC-0. 3XSi+Mn+l. 3XCr + l. 5XMoS4. 5 •••• (2) 
Mn + 0. 9XCr + 2. 6XM0 + O. 3XNi+0. 3XCu^2. 0 
(3) 

4XC-0. 3 X S i +Mn+ 1 . 3XCr + l. 5XMo + 0. 3XNi+0. 6 
X C u ^ 4 . 5 (4) 

sri T?npx«fls*as*i < a r> > Jfftrr in x-cj** anxaflsfc i u J¥ 1*1* 

tLTi'bWtti^^tLSo Q/T#fc£©i«YRtetoXffite*©#fc»^tt*fc 

-rftfr*>#f§0ms K4%T% C : 0. 0 1 0%«±0. 1 0%*?^> S i : 0. 
0 5~1%, Mn : 0. 5 — 4%, P : 0. 0 3%^ S : 0. 0 1 5 %^T, A 
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1 : 0 . 0 1 ~ 0 . 0 6 %, N : 0 . 0 0 7 %»T, 0:0. 0 0 5 %£TF*:"£3K 
j»oNb, Mo, C r <D? % l«*fcra2«EJLh«r. Nb : 0. 0 1-0. 2%, M 
o : 0. ,0 5 — 0 . 5%, C r : 0 . 0 5 — 1. 5 %<0<5fflrtT?T*B ( 1) s (2) 

IB 

Mn + 0. 9XCr + 2. 6XMo^2. 0 (1) 

4XC-0. 3XSi+Mn+l. 3XCr + l. 5XMo^4. 5 (2) 

**WCW:* tfrlBF e©-|f|J^x.-C. N i : 0. 0 5-1%, Cu:0. 0 5- 
1 %, V : 0 . 0 0 5-0. 2 %, T i : 0 . 0 0 5-0. 2 %, B : 0 . 0 0 0 5 
~0. 0035%, Ca:0. 001-0. 00 5 %<D 5 1 f* 2 MLhfc* 

**MT?tt, «MB (1) > (2) *R:ft*.t:TW (3) % (4) ^ttt 

IB 

Mn + O. 9XCr + 2. 6XM0 + O. 3XNi+0. 3XCu^2. 0 
(3) 

4XC-0. 3XSi+Mn+l. 3XCr + l. 5XMo + 0. 3XNi+0. 6 
XCu^4. 5 (4) 

~ ~-e x Tbrnu-^n^fDytm^m^^s. (tt%) £^-r<> 
*-ck sit- ^^-7- h^af^^tf fettSo 

£fc, ®*%-C, C : 0. 0 1 0%^±0. 1 0%*^, S i : 0. 0 
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5~ll Mn:0. 5 ~ 4 %, P = 0 . 0 3 %^T. S : 0 . 0 15 %£AT, A 
1:0. 01-0. 0 6%, N : 0. 00 7%£XT, 0:0. 0 0 5%^TIrt^s 
^oN b:0. 01 — 0. 2lMo:0. 05 — 0. 5l Cr : 0. 05 — 1. 

£ £ . N i : 0 . 0 5-1%, Cu : 0. 0 5-1%. V : 0. 0 0 5- 
0 . 21 Ti : 0. 0 0 5-0. 2 %, B : 0 . 0 0 0 5 — 0. 0 0 3 51 C 
a : 0. 0 0 1 — 0. 0 0 5 %<D 5 % 1 tt* frfZ 2 m&±%> 

WIS (3) , (4) ^Zm^-tZX?^*, m&F e^3i^™»^^i 

^rt^s o o^±i: uxitw-rsr hz^teMBmrnmnm^nKZiy)^ 

ft^litTA^^AaMT^ (a/7) T? 5 

Hilt, ifcW«*©t8««r^1"IKWfffiia-CfcSo 

0 2(a), H2(b), 0 2(c), I2(d)ll -ffi«6^S©^ISr^i~^^ ~ ^HT?fc So 

hi *©##<D*!*ra\ ir±*itf. 2f*7 B 9^. 3te^^3i&#2?ft£^-ro 

IS $ tr 5 fc: * tf) * & tf>7^« 

%£I8&1E£*l5 0 
C:0. 0 10%mJtO. 10%*S 

HC-lMn-Nbl, tL<fiilMn©^fe'9t (3) ^SrSfci-^T^ 

itb<Dttt>?)izmmv>&mmmm7bm (cr. mo) sria^±.^ufc^-c&s^ 
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S i : 0 . 0 5 ~ 1 % 

YR#±#UT*Mm«r<6T**S. ictSiliO. 0 5~l%i:t5. 
M n : 0 . 5 ~ 4 % 

o) <DWiMb<D®.&TX*. WVt±2%&±. t>U<te (3) s*fc»fc't-J:5"R:«l<B 

iotMnliO. 5~4%i:t5, 
P : 0 . 0 3 %^T 

j»Mt5. ff*t<ttO. 0 15%ElTtfe5. 
S : 0 . 0 15 %UT 

0. 0 1 5%«riiitt*t5ia^SUc3>4UiLT#ftL, 
35S*U<-|ftTi-5o iotSliO. 0 15%J^TWJt5. #*L<teO. 0 0 

Al : 0. 01~0. 06% 

ttjas-ISTi-s. iotAifto. oi~o. 0 6%tt§. 

N : 0 . 0 0 7 %£*T 
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0. 0 o 7%^iix.Tttt5tft^i«^^tT®il^teW<6Tt5o J; 
o-CNteO. 0 0 7%UTK&.mir&o SF*U< ttO. 0 0 5%»K'fc5. 
O = 0 . 0 0 5 %£tT 

ori** fc^«Jfc ttW5 0 . o . 005 %^M^T^i-s 

5„#*U<riO. 0 0 3%^K'fe5o 
£Jl±(D5Smi->!jn^, Nb, Mo, C r <D l 2*#_h&»T<0*5BBT?*2rr 

Nb : 0. 01~0. 2% 
jJt#4t5Ba», «ft<b*o^fl!tR:J:9*3ftaEfl5fc*^-ra. U^U, 0. 0 1% 

ioTNbttO. 0 1~0. 2%ti~So 

Mo : 0. 05~0. 5% 
Molt sapfeitje^ftft^^UTM^iVlftta-COaftAtri****^*^* 
5*5, 0. 5%£riH;t5 J:^©M^tT< *rf*»&JK iHSife5©t?0. 

Cr:0. 0 5 ~ 1 . 5% 
>f h<D&f&hnffl^x-ftM.mb&mm-l-Zo iotCrttO. 0 5~1. 5%fci" 
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rtt&Nb, Mo, C r <D 1 2 «£t_L«r<&#U 7>0 0 . 1%*«C 

*f^frlS¥5~7 0%O7x7'f h^Sr{£3ii-s«^^bfltria (4) &*m&lrz> 

£*5> ms&^N i x cu&mMvte^m&n, ttsm O) ^^f^^xwia (i) ^ 

£#v\ ^offrlE (4) 5£fcft*.-Cl&fB (2) sSSrJBv^Swi: il"*. 
N i : 0 . 0 5 ~ 1 % 

•fc«-a-^ttJE^^©cut!itt^^jhi-smt^-efc$ds, iSffit?fc5_h, asanas 
ol^^bft, cu^tt (%) xo. 3eJL_h^*pi-a©As»*uv»„ 

C u : 0 . 05~1% 

b^-r< % ^fctg-tt^iST-rso-eo . o 5~i %©«BBBa s »*uv>. 

V:0. 0 0 5 ~ 0 . 2% 

o. o o 5%mmx~fe*:<D%}% : &7Fwmx'ib v , o. 2%^^^-cm^p-r 
si:»**ft»u mmmti^(Dmmh^\^M^-rt^. o. oos~o. 2%m*p 

Ti : 0. 0 0 5 ~ 0 . 2% 
T i f£„ !S^&fb*>7Bj*55*-Cifc!K N^lT'fcS (N%X4 8/14) gS©tt 
■CNB*3&«r$qilWU % * *:B»*B*S B*S«+Nfc J; 9 BNt U"CWttS@^^ 

-fkife^^^b-C^jg^liAP^-irSo 0. 0 0 5%*it-f4Mfi'5:<, t<ic (N% 

X48/14) Eu^ini-s©**^*^. — *\ o. 2%&m*.xmm-rz> t. m. 
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B:0. 0005~0. 0035% 

i- 5 rid* 9*^ 7*9^ baEtBSrJWW-t-so-eo. 0 0 3 5%^rJtPSti-S 0 

Ca : 0. 001 — 0. 005% 

sitrio. o o l %en±^St% o. o o 5%&@;t5 t ; £<£$)*te^?n1~5<^"^ 
o. ooi — o. o o 5%©^BtiiBLt'bIv^ 0 

hffifcffiftftism^liBffii©— *a«a«"e3fo5ifc^« : *i-<H ts 6 o om 

ift^^MtS^bftSMmT'fcS^ tW^bV^ ** 5 - 7*9-f ^*B£•^a $ 5~ 
5 0#gf%T-fc5£. #KJ§t#ft&Wte;&M#^ $fcfc:#S:L<, 5-30 

f ?^7*5>f Mi, **K©^i?tt, c< o . o 
3ft»&*©^fc©a*3£#sfefc.fc o tf^ b ft fc-r a £ fc##*uv\, ft 
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U< «9 5 0°C£i.T<^^H"t?feSo 

X«*«m&©*UR«fcttfc#*1\ 12 2(a), H2(b), EI 2(c), 

(a/v) -ffiiggSrfti&SA^fci^Aa^ttx ZEStK^^I-S ~ i 

A 3 (t) =9 1 0-2 0 3 X/"C + 44. 7 X S i - 3 0 XM n - 1 5 . 2XNi 
-20XCU-1 lXCr + 31. 5XMo + 104XV+700XP + 400XA 
1 + 4 0 0 XT i 
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Ai (<C) = 723 + 29. lXSi-10. 7XMn-16. 9 XN i + 1 6 . 9 
X C r 

mi Km-fm.&.<Dffl*M&&mfcx 1 ook gm^i-it^u ^i^ti-T^s' 

h£U ^x/V^-Al^^iEM^^^ Dlf&FfgJnX^TStW ««4 in (10 1. 
6 mm) Xfam 3/8 in (9. 5 2 5 mm) <D^S«^IWt Ufco 
7SSSr^2 > *3 % t4l^to 

^^(Om^^—^yc/ /V^r^m, H*BA»*&3 (|H2(ak iH2(bk 12(c), 
02(d)) ^fc^Q/T^aof^^SSr^TofCo y^-^^a^, 8 9 0ttl0« 
Ufc#, ^^^UfCo Q/T&lfSlte. 9 2 0tt6 0^Plls zk?£b, 3 
o~53o 'C-e 3 0 rfrO^M b^S t Ufc„ 

Aa (=c) =9 i o- 2 0 3 X/"C + 4 4. 7 X S i - 3 0 X M n - 1 5 . 2XNi 
-20XCu-llXCr+31. 5XMo+104XV+700XP+400XA 
1 + 4 0 0 XT i 

A ! CC) = 723 + 29. lXSi-10. 7XMn-16. 9XNi + 16. 9 
X C r 

r^t\ 7cmm-^i-i^<07im<Dm i P^mM («*%) &m-t 0 

^Ufc 0 Z(D%iigkZm2, 3^3, ^4^^i" 0 ^--C, J I S Z 2 24 

i KMfe£htcB\m$*!tkJfmz-mKx&,iikv, i&WiKte j i s z 2201^ 
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1 . C : 0 . 0 10 %SK± 0 . 10 %*?i, S i : 0 . 0 5 — 1 %, M 

n : 0 . 5 - 4 %, P : 0 . 0 3 %£*T, S : 0 . 0 15 %£*T> A 1 : 0 . 01- 
0 . 0 6%, N: 0. 0 0 7 %J^T> O:0. 0 0 5 %^TSr^, 
^oNb, Mo, Cr©5^ im^t^2mU±%r. Nb : 0. 01-0. 2%, M 
o :0. 05-0. 5%, Ci :0. 05 — 1. 5 %Oife|gftT?TlB (1) , (2) 

IB 

Mn + 0. 9XCr + 2. 6XMo^2. 0 (1) 

4XC-0. 3XSi+Mn+l. 3 X C r +,1 . 5XMo^4. 5 (2) 

2. ItflBF e ^(Cftx-T, N i : 0. 0 5 - 1 %, C u : 0 . 05-1%, 
V:0. 005 — 0. 2%, Ti:0. 005 — 0. 2 %, B : 0 . 0005 — 0. 
0 0 3 5%, Ca:0. 0 0 1 — 0. 0 0 5 %© 5 1 1* fctt 2 f £l±l:ttf i t 

3. WIS (1) , (2) sSfclf^TTSB (3) , <4) 5£i Ufcf»*«l £fcf*2 

Mn + 0. 9 X C r + 2 . 6XM0 + O. 3 X N i + 0 . 3 X C u ^ 2 . 0 

(3) 

4XC-0. 3XSi+Mn+l. 3XCr + l. 5XMo + 0. 3XNi+0. 6 
XCu^4. 5 (4) 
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5 . R*%T% C : 0 . 0 10 %£*_b 0 . 10 %5fc?flN S i : 0. 0 5 — 1 %, M 
n : 0 . 5 - 4 %, P : 0 . 03 %»Ts S : 0 . 0 15 %KT, A 1 : 0 . 01- 
0 . 0 6 % N N : 0 . 0 0 7 %^T, 0:0. 0 0 5 %£TF«r'&2^ 
^ON b :0. 0 1 — 0. 2% Mo : 0. 0 5 — 0. 5%, Cr : 0. 05~1. 

fc£VMi£b^ Ni :0. 05~ll Cu:0. 0 5-1%, V: 0. 0 0 5- 
0 . 21 TltO. 0 0 5-0. 2 %, B : 0 . 0 0 0 5 — 0. 0 0 3 5%, C 
a :0. 0 0 1-0. 0 0 5%©HlitfcS2iEl±^, 

TIB (3) , (4) «»J&-r5J:5^* % ««5Fe38J:WRr3*«»5p«**»6>* 

1E 

Mn+0. 9XCr + 2. 6XM0 + O. 3XNi+0. 3XCu^2. 0 
(3) 

4XC-0. 3XSi+Mn + l. 3XCr + l. 5XMo + 0. 3XNi+0. 6 
X C u ^ 4 . 5 (4) 
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